Here we present the necessary background on nabla time scales approach. Then we give general related time scales nabla Iyengar type inequalities for all basic norms. We finish with applications to specific time scales like R, Z and q Z , q > 1.
Introduction
We are motivated by the following famous Iyengar inequality (1938), [8] . We present generalized analogs of (1.1) to time scales in the nabla sense. Motivation comes also from [1] [2] [3] .
Background
Here we follow [5] [6] [7] 10] Note that h k are all well defined, since each is ld-continuous in t. If we let h ∇ k (t, s) denote for each fixed s the nabla derivative of h k (t, s) with respect to t, then h ∇ k (t, s) = h k−1 (t, s) , for k ∈ N, t ∈ T k . Notice that h 1 (t, s) = t − s, for all s, t ∈ T.
By [2] we have that h k (t, s) ≥ 0, for any t, s ∈ T, when k is even.
Example 2.10.
1. If T = R, then ρ (t) = t, t ∈ R, so that h k (t, s) = (t − s) k k! for all s, t ∈ R, k ∈ N 0 .
2. If T = Z, then ρ (t) = t − 1, t ∈ Z, and h k (t, s) = (t − s) k k! , for all s, t ∈ Z, k ∈ N 0 , where t k := t (t + 1) . . . (t + k − 1), k ∈ N; t 0 := 1.
Definition 2.11. The set C n ld (T, R) = C n ld (T), n ∈ N, denotes the set of all n times continuously nabla differentiable functions from
This definition requires T k = T.
We need the following result.
Theorem 2.12 (Nabla Taylor Formula, see [4] ). Suppose f is n times nabla differen-
If f ∈ C n ld (T, R), then nabla Taylor formula is true for all t, a ∈ T. Corollary 2.13 (to Theorem 2.12). Assume f ∈ C n ld (T), n ∈ N, and s, t ∈ T. Let m ∈ N with m < n. Then
Proof. Use Theorem 2.12 with n and f substituted by n−m and f ∇ m , respectively.
Theorem 2.15 (Nabla Hölder Inequality, see [2] 
where p, q > 1 :
1
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Next define g 0 (t, s) ≡ 1,
Theorem 2.16 (See [4] ). Let t ∈ T k ∩ T k , s ∈ T k n , and n ≥ 0. Then h n (t, s) = (−1) n g n (s, t) .
Remark 2.17. Let the time scale T be such that T k = T k = T. Clearly both h n , g n are nabla differentiable in their first variables, therefore both are continuous in their first variables.
Using now Theorem 2.16 we get that also both h n , g n are continuous in their second variables.
Consequently h n (t, s) is ld-continuous in each variable and thus h n (t, ρ (s)) is ldcontinuous in s.
Notice also in general that if t ≥ s then
Also in general it holds
and easily we get:
Theorem 2.18 (Nabla Chain Rule, see [6] ). Let f : R → R be continuously differentiable and suppose that g :
holds.
We formulate the following assumption.
Remark 2.20. Assume that ρ is a continuous function,
By Theorem 2.18 we have that
By bounded convergence theorem we obtain that h n−1 (t, ρ (τ )) p ∇ is jointly continuous in (t, τ ), and of course h n−1 (t, ρ (τ )) p is jointly continuous in (t, τ ) . Therefore by Theorem 2.9 (11), we derive for
That is u (t) is nabla differentiable, hence continuous and therefore ld-continuous on
We formulate the next assumptions.
Assumption 2.21. We suppose that ρ is a continuous function and
Assumption 2.22. We suppose that ρ is a continuous function and
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3 Main Results
Next we present nabla Iyengar type inequalities on time scales for all norms · p , 1 ≤ p ≤ ∞. We give the following result.
Here ρ is continuous and h n−1 (t, s) is jointly continuous. Also assume that T k = T. Then
5)
and
3) assuming
Proof. By [7, p. 23], we have that f ∇ n ∞,[a,b]∩T < ∞. By Theorem 2.12 we have
Then we get
Therefore it holds (by (3.9), (3.10))
Let any x ∈ [a, b] ∩ T, then integrating (3.11), (3.12) we obtain:
Adding (3.13) and (3.14) we derive
The proof is now complete.
We continue with the following result.
Proof. Clearly, here it holds f ∇ n L 1 ([a,b]∩T) < ∞. By Theorem 2.12 we have
Then
Furthermore we have
Consequently it holds
Let any x ∈ [a, b] ∩ T, then by integration we have
Adding (3.22 ) and (3.23) we obtain
We continue with the next result.
Theorem 3.3. Let f ∈ C n ld (T), n ∈ N is odd, a, b ∈ T; a ≤ b; p, q > 1 :
We suppose Assumptions 2.19, 2.21. Then
We give the next result. 
